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faililfi ijiin )K)!ssiMc et quo lo oor|hi on goiif- 
lliM ill* l:i jiaiiio thoriiu>>tt:itiquo a*t 

;ivfc nn din mot ro .**cii»iUlonirnt plnn 
Sframl ijiio ooliii tlo la M)ii|m|m. ilc Mirtc t|no, 
fiiut on rniiM'naiil rarnrtoriKtiqi|09 <lo 
n'^jrlrtp*. oil |K'iit oin|ilii\Tr pitiir^^crllo iwr- 
lio mi jipcnr ih* iTiiipIiiiMngerMlc^ .^^ 
|»ro5*,<iiiri »1 ovaimration. "V^^^V'^^^t -'^^ 
liiitoii. iii If l)mii;EP. ^ vi* * 

Hraoo mix ofTortii <lo pivwmn futui. cuiui-^ 
floriil*lf*tiu*iit rviluiu. on pratokim^^^ 
ilaiiw valvc» a antitntiiaquaTrrmiYlri^ 
linifo jirotoptrioc thrnntqumefiK-,^ 
jMiur lit jirtrt*- cvmmd&Jc^lu^^^ 
qiio iifiii tlVniiwVhrr U 'cfmdtamticm^^ 
tuur -iuiiiiontionn^. ' A^xS'^y^'r^^Mff] 

•rox<nii|ilo, on i"oa|H» vrHlc«le;: urn- fbrnie 
<roviH*ulion <ic Tolijot rinmitioo tnrail- 
Liiit a%'oo lio rninmonuqua. ' % V. . 

Djinii IT (Io*«in, 1 d^igiM>:ie: <v>i^ rfe ii 
viilvfi. 2 rhjiitji^ «l*tnjorttoii^ *i U iimi|w|ie 
.III t.-|ie H aifpiilli»« quI'^Mttfix^^iUfui le 
jKini I qui, |i«r rintmiifi|iiiiml« rriui* 
«'t. i-f^i riijsrpt* i^r un mumrt d rT-sbijIe iiu 
iiiimti <riin oluimi « vit ta tiwton^da 
nWirt 0 fntuniLe imr dm pkupllm 
<io iiniii>>Niii 7 ot an pl«tMii H mir uii mrpt 

I II AHiiDcH olilMiqiJO.17. 

Siir r.iiitro r^'if^* ilo oo rvirp« eti ^Hiffl#i 
«'*|jMii|ui« ;igif, par rini«nnMiiire ilu Iwu* 
loll i» J, lo nirjiii oil Miiifflot rlAiitiqne 1« for- 
!»i:iiit \:\ pifHio tiioliilr 4'mi fliormiwtaf. [ji* 
i.»r|U (U MiiifllH c*ljjiti«pio IS formo, ar«v 
/^.i |'l;npir «lo ftincl I'j iniiiit<! 11*1111 ramml 
jK.iir lo luU* capillaint II. line rhAmlin» a 
I'n ^loii r; i ( «>! ripdniiotit n*li«* all oiir|M 
•It- vaivr J par riiitoniiMliairo iruno onvo- 
lopjM. pn»tiviriri' tliortnii|Ucinciit itfolaiito 
•Mi i iitotirail lo ofirfm on ptoufflol ^la^tiqiio 
Lc tiiU* < :tpiliairo 1 1 i-wt rolt£ au latoiir- 
.|f't>i i» iir if'iti|M'ratiir(* 13 <lii llioriiuiatat. 

I.C foiiriiuiiiioutL'Mt tie I'appaml iliVrii 

l.r n'frigonint iiijiiiiic f»o tmuvant a iiiiu 
pro^iuii rlrvi'-fi arriio par la tiihtilnro tlVii- 
in'i. a r.ijiil:i;:c. J. fi,. jj iiij(vto vu 

itiio rcrtaiiio quantiio i«»prfsiHiii<laiit a la 
. |Mf*iiioii l:i sonpapi* m\ ilofoii«l ct 
rcn'I p.ir la lulMiluro ilo -iortio a lVva|H)ra- 
ii-ur; Si ja lomjHTatnrp roHto ronshiiito nil 
i.iti'iir«ii»!(-ioiir la. la ponitioii iln la noil- 



pn|>o f, <»| par siiito la qtiaiitilr do n'rfri- 
gonint injr*toQ «lo|)oiiiIroiit de la prosmiuii 
(rova|Himtioit qin af^t m\t \c oorp» cii sinif- 
iloi olaj«tiqite 17 ot qui, par n'^giayre ilu rea- 
Mirt iu |»cuf olro ujutt^e a rnloutd. 

Qunihl In toni|pomturo utunto ilauM lo vni- 
idnngc <1u tfitriiMlotcctour la plnqui! do 
.fnud ilu.mriM cii souffle! i^Wtiquo IS olvu- fio 
imnV ^ Jii )) de raprwr cmiMiiiit de 
^nianiotV' mrrrsiponfbnto^ .«era dM^roc vom 
lfiiKaa,yCe .motif cmont norti rofmrt^ par Me 
hnulon-SlHiir In |»Iaqtie ili* fiiml adjamttc 
iltVroriM en Wuffl<lf lastly 17 |Minronrrir 6& 
(larantai^ la noupapfi .T Quiinil \e tiitnir 
ftofrtriif 15 M* rrfrnidir h nnnroau on rni* 
Mm cIa rinjMimi irnni* pluj« f^mndr quaii- 
rit^ ilet rffrig6r»nt/n !«V«falilim avfr la •li* 
ininntion di» prnuimn qui on rA*iilto ilaiio *<• 

eRamlifp 13» un mmivcnnnnt anoimdattt 
de la plaquo dr fonil nioliilc du i-viqm on 
Miuffiol Aaiitiqiir 18 ft U fionpafir H m*tu 
rrfomuV* davantagi* on onnninlanro avrr oi» 
•moumnMBt. 

Poor la rAiliMtiiin dn Vrift't do n*fri^'' 
ration m%'taa|CP il itn|Hirtant qur la tifu* 
p^raturv du latcur-detniour i«l la tc*ni|M*ra- 
turr *Vfr»\tomiunt MMrut iiiuj«»uni danii iino 
roiatton AMerminrr I'uno aviv Tautrf*, miV 8n 
MIC P>t ffito donitor^ obanici* par wiiiio do la 
IMMtinn rhatt^ntn do la iMMipn|io. II inC 
|iar ox«iipi«» aranlap*ii« qim la toni|M'rNtum 
«lu latourilAcvteur a>iit totijniir« on^'irrui do 
|<r plitii olo%'iV quo la tniMfif'ratiiro dVt'aiMi- 85 
ration, (V Imt c«t alt«'iiit avor |<« %alvoii 
d*iiijfi*iioii iliontKNitnliqtif*^ affUfllo«. par lo 
full quo lo taleurd«'if^(*ur ir» isit rmif»Ii 
avoo if titi'uio ri'frtg«T:iht tpu* ndiii qui 
truuvo daufi la valvo on df**«i«tiu du I'oqH tyt 
(Ml MMiillH /'hutiqtio 17. ot fpio Im [tn*n* 
piofiM ttVlaMiMaaia daiiit la paHio tlionnnnta- 
liqtto ft dauM lo otir]h» do valvo iiffiimanl du 
part f<t «rautro Kiir lo tuotiii* ourpfi oii Nitif- 

llot rlaiiliqun oil d(*f» <*«»r|M( i«u lioiiiflrt rla/(* (|5 
tiquo iiifT^ri»ntiJ do ruf^iiio iliafiirtrr. (*oiitrai- 
rrnion! a i-otto diHjjOMitioii, ion doiix rorpj* 
«'ii ^uutllot olastiipio 17. \^ fuiiil rtaiiiirf, i»ui- 
van! rinvonliou, nvw iliv dianiAtroM */ ot I) 

Iii lilfM 1)011 1 difTereiitM. ft* qui, avoi* lit nitV too 
ino ror<tiil:it final, ditnnn ia jHutsiMlito iIp 
t'hMii;ir Ta/ront dc roinplisHapo du ihornio- 
.<«tat tout a fait inilo)>ot:dnuiiui'iit du rrfri* 
c^oranf a injoi-tor. 
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Coninic il rcs.»«i>rt. fl« la iIcHcriptioii qui 
lihWfli', corpn rii jM.nfllot clnsttqiK* 17, 
IS !4f*ruiit pluii ou iitoiiiH ililat6( on- ron- 
lraiii*a; \U iloivotil ilnjic I'trc? Hullitiiiiiiiiiciit 
trarti^: \U daivniil «lonr rfiir .HulR^wimnent 
>a*iii<i]ilcH |iour. olnMr fni^ilfiiiciit .mix- |irp«- 
rtioiiA riwiicetires.. fx^.cbqm en doufflct clna* 
tiquo 17 doit en outre eUe iencorc r&ia- 
tnut^ romiiimiuqnaf/^m n' tniuyC* que pour 



. jiour r6ali«i ud^^iwQ^ 

!^>re de U '^im^ en ^ufHot^fiaAr 

tique 17, ^ji'SH&r^ cn une^ n^^ 
juil tdoujipiiiinit 

ini?iit ponrje cbipi^^^^ 

ctir^w efi iMu£Bct>:^*Iuliq^^^^ 
IHtit que (vwAiUe cn (liamctre, alorn que 
If* crurfM en Mrofflid: ^Oittique IS poum 
90 «vuir uu «lianietJiB itenniMetneht pluH grand, 
comtne on lo^Toit »u vilrtsin; . 

■ - • j . ' . ' 

V i hvc^itoii:^ Qobepnie nne rn\ re ' d^i h jrc- 
tion I rommande tbemuMtAtique |»our Ma 
9& coniijande de ,ral"'^^^At*<^ .ammonia* 
qiic? «lo lYrraponitcnr d'apparriU fngnrifi* 



qnoH, rlu tvpc comportant dcu.x coqw cn^ 
MMifflet Olnntique cx|Mh<c» refl|)cctircmcnt j 
riiunnoninquc ct h Tngcnt dc ronipliMagc du 
tlioniiudtot, el elle prdscntp Ich pflrticfiilo-. 3o rj' j.j.; ?S 
_ rito:* Huivantca"-;";'-;; ^ . • . ; ^v^'^vj^;*^!^^^;^ 

^ralvo etKi^ugmentaH 
.fonctionne'i^^ 
: geiit pnrirde; cehli^^^^ 
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llSaatique.^ 
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Thermostatically controlled injection valve 
for refrigeration applisuices using asmonia 

Thermostatically controlled injection valves in 
refrigeration appliances that work using ammonia as the 
refrigerant have been known for a long time. These valves 
generally comprise a pressure-operated valve part, the 
membrane of which is loaded by an adjustable spring, and 
a capillary tube thermostat which, depending on the 
changes in temperature of its feeler or detector, also 
acts in the corresponding way on said membrane. 

It will be understood that this membrane needs to 
be elastic enough to allow for the valve adjustment 
travel; this means it will need to have a relatively 
large diameter. As a result of this, the valve assembly 
becomes heavy and expensive and the thermostatic . part 
which will need to overcome the pressure acting on the 
membrane will need to be filled with ammonia if it is not 
to become even larger. 

A major drawback of ammonia is that it attacks 
almost all ordinary metals* except for iron and steel. 
However, the use of iron or steel for the temperature 
feeler/detector and the capillary tube leads to serious 
difficulties in the manufacture and application of the 
appliances, especially on account of the need to resort 
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to welded connections and the lack of flexibility of 
these metals. 

Since on account, of the high pressure present, 
the insertion of a thermally insulating intermediate part 
between the valve part and the thermostatic part is not 
really possible for reasons of robustness, while on the 
other hand it is somewhat necessary to create a construc- 
ti6n which is as compact as possible in order to reduce 
the weight and size of the appliance, another drawback 
encountered in known valves of this kind is the danger of 
condensation in the return path. Now, if the valve body 
becomes covered in ice following excessive cooling, the 
thermostatic part also becomes too cold and the agent 
with which it is filled precipitates out, which means 
that the operation of the appliance is disturbed. 

All these drawbacks are eliminated according to. 
the present invention through the fact that in order to 
reduce the dimensions of the valve, while at the same 
time increasing the operating safety, the membrane that 
controls the valve is replaced by a body in the form of 
an elastic bellows made of silver . with the smallest 
possible diameter and in that the body, in the form of an 
elastic bellows, of the thermostatic part is made with a 
diameter appreciably larger than that of the valve part 
so that while retaining the adjustment characteristics, 
this part can be filled' with a filling agent with a lower 
vapor pressure which does not attack brass or bronze. 

Thanks to the pressure forces which are thus 
considerably reduced, it is also possible to envisage, in 
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ammonia valves, the use of a thermally insulating protec- 
tive box for the thermostatic control part, in order to 
avoid the aforementioned condensation in the return path. 

The appended drawing depicts, by way of example, 
and in vertical section, one embodiment of the subject of 
the invention working using ammonia. 

In this drawing, i denotes the valve body, 2 the 
injection nozzle, 3 the valve of the needle valve type 
which is fixed into the bridge 4 and which, thereby, is 
loaded by a spring 6 that can be adjusted by means of a 
screw cap 5. The tension of the spring 6 is transmitted 
by pressure pins 7 and a plate 8 to a body 17 in the form 
of an elastic bellows. 

Acting on the other side of this body in the form 
of elastic bellows, via the bolt 21, is the body 18 in 
the form of elastic bellows that forms the moving part of 
a thermostat. The elastic bellows body 18 forms, with its 
end plate 19 which is equipped with a connector for the 
capillary tube 14,. a pressure chamber 13 and is rigidly 
connected to the valve body 1 via a thermally insulating 
protective cover 20 surrounding the elastic bellows 
body 18. The capillary tube 14 is .connected to the 
temperature feeler/detector 15 of the thermostat. 

The way in which the appliance described works is 
as follows: 

The liquid refrigerant at a high pressure reaches 
the nozzle 2 via the inlet.' There it is injected in a 
certain quantity that corresponds to the position of the 
valve 3, expands and returns via the outlet to the 



evaporator. .If the temperature remains constant at the 
feeler/detector 15, the position of the valve 3 and 
therefore the amount of refrigerant injected will depend 
on the vapor pressure acting on the elastic bellows body 
17 and which, by adjusting the spring 6, can be altered 
at will. 

When the temperature in the vicinity of the 
feeler/detector 15 rises, the end plate of the elastic 
bellows body 18 obeying the correspondingly increasing 
vapor pressure will be moved downward. This movement will 
be passed on by the bolt 21 to the adjacent end plate of 
the elastic bellows body 17 to open the valve 3 further. 
When the feeler/detector 15 cools again because a greater 
quantity of refrigerant has been injected, the resulting 
decrease in pressure in the chamber 13 will cause an 
upward movement of the moving end plate of the elastic 
bellows body 18 and the valve 3 will be closed further in 
accordance with this movement. 

To achieve the envisabjed refrigeration effect, it 
is important for the temperature of the feeler/detector 
and the evaporation temperature always to be in a prede- 
termined relationship one with the other, even if this 
changes as a result of the changing position of the 
valve. It is, for example, advantageous for the tempera- 
ture of the feeler/detector always to be about 10 higher 
than the evaporation temperature. This objective is 
achieved in current thermostatic injection valves through 
the fact that the feeler/detector 15 is filled with the 
same refrigerant as there is in the valve underneath the 



elastic bellows body 17, and that the pressures prevail- 
ing in the thermostatic part and in the valve body part 
act one on each side of the same elastic bellows body or 
of different elastic bellows bodies of the same diameter. 
Unlike this arrangement, the two elastic bellows bodies 
17, 18 according to the invention are produced with 
appreciably different diameters d and D which, for the 
same end result, give the possibility of choosing an 
agent with which to fill the thermostat quite indepen- 
dently of the refrigerant that is to be injected. 

As is clear from the foregoing description, the 
elastic bellows bodies 17, 18 will be expanded or con- 
tracted to varying degrees; they must therefore be 
sensitive enough that they can readily obey the respec- 
tive pressures. Furthermore, the elastic bellows body 17 
still needs to be able to resist ammonia. It has been 
found that to increase operating safety and to produce a 
compact and light construction of the valve, the elastic 
bellows bodies 17, 18 need to be made of a carefully 
chosen material; this being the case, pure silver is 
being used here, particularly for the elastic bellows 
body 17. The elastic bellows body 17 will also be as 
small as possible in terms, of diameter, while the elastic 
bellows body 18 could have an appreciably larger diame- 
ter, as can be seen in the drawing. 

SUMMARY 

The invention relates to a thermostatically 
controlled injection valve for controlling the supply of 
ammonia to the evaporator of refrigerating appliances, of 
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the type comprising two elastic bellows bodies exposed 
respectively to the ammonia and to the agent with which 
the thermostat is filled, and it exhibits the following 
particular features: 

1. A reduction in the size of the valve and an 
increase in its operating safety by making at least that 
one of the elastic bellows bodies which is exposed to the 
inlet of ammonia out of pure silver; 

2. Making the elastic bellows body exposed to the 
agent with which the thermostat is filled with a diameter 
that is appreciably larger than that of the elastic 
bellows body exposed to the inlet of ammonia; 

3. Fitting the elastic bellows body of the thermo- 
stat inside a thermally insulating protective box. 



Tra nslator's Rep Qi-t/nomrnfinf^ 



Your ref:F+L0i-60735 



Your order of (date): Feb. 19, 1993 



Page/para/line* 



Patent 
831073, 
page 3 

Drawing 



Comment 



h«^.,L^K ^ ^^Plication of line 4. This error 
has not been reproduced. 

Captions read: "Company named Fabrique 

d Appareils Electriques Fr. Sauter S.A" and 

"Single plate". 



TRC1 1.7.92 



